The SALM/Lrfn family of leucine-rich repeat-containing cell adhesion molecules.
Synaptic adhesion molecules play important roles in various stages of neuronal development, including neurite outgrowth and synapse formation. The SALM (synaptic adhesion-like molecule) family of adhesion molecules, also known as Lrfn, belongs to the superfamily of leucine-rich repeat (LRR)-containing adhesion molecules. Proteins of the SALM family, which includes five known members (SALMs 1-5), have been implicated in the regulation of neurite outgrowth and branching, and synapse formation and maturation. Despite sharing a similar domain structure, individual SALM family proteins appear to have distinct functions. SALMs 1-3 contain a C-terminal PDZ-binding motif, which interacts with PSD-95, an abundant postsynaptic scaffolding protein, whereas SALM4 and SALM5 lack PDZ binding. SALM1 directly interacts with NMDA receptors but not with AMPA receptors, whereas SALM2 associates with both NMDA and AMPA receptors. SALMs 1-3 form homo- and heteromeric complexes with each other in a cis manner, whereas SALM4 and SALM5 do not, but instead participate in homophilic, trans-cellular adhesion. SALM3 and SALM5, but not other SALMs, possess synaptogenic activity, inducing presynaptic differentiation in contacting axons. All SALMs promote neurite outgrowth, while SALM4 uniquely increases the number of primary processes extending from the cell body. In addition to these functional diversities, the fifth member of the SALM family, SALM5/Lrfn5, has recently been implicated in severe progressive autism and familial schizophrenia, pointing to the clinical importance of SALMs.